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AB Disclosed is a method of producing hydrogen from oxygenated hydrocarbon 
reactants, such as glycerol, glucose, or sorbitol. The method can take 
place in the vapor phase or in the condensed liquid phase. The method 
includes the steps of reacting water and a water-soluble oxygenated 
hydrocarbon having at least two carbon atoms, in the presence of a 
metal -containing catalyst. The catalyst contains a metal selected from the 
group consisting of Group VIII transitional metals, alloys thereof, and 
mixts. thereof. The disclosed method can be run at lower temps, than 
those used in the conventional steam reforming of alkanes. 
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AB Amorphous Ru-B/y-A1203 catalyst, prepared by a reductant 

impregnation method, was employed for the hydrogenation of Et 

lactate to 1 , 2-propanediol . The effects of Sn on composition, properties, 

thermal stability and activity of the catalyst were studied 

using XRD, TEM, H2-TPD and XPS . The Sn Addition significantly increased the 
Et lactate conversion and the selectivity to 1 , 2-propanediol . 
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AB The kinetics of aqueous-phase hydrogenation of lactic acid to 

propylene glycol over a 5 wt % Ru/carbon catalyst have been characterized 
in a stirred batch reactor. A thorough anal, of mass- transfer resistances 
based on measurements of hydrogen solubility and gas -liquid 
mass-transfer coeffs., application of correlations in the literature, and 
intraparticle diffusion calcns. show that mass-transfer resistances are 
negligible at the temps. (403-423 K) and hydrogen pressures 
(6.8-13.6 MPa) studied. A Langmuir-Hinshelwood (L-H) model is proposed 
and used to fit lactic acid conversion kinetics. The kinetic model 
provides insight into the catalytic reaction mechanism and forms the basis 
for design and further investigation of the aqueous -phase 
hydrogenation ■ 
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AB The metal -catalyzed hydrogenation of lactic acid to propylene 

glycol (PG) in aqueous solution was investigated in a laboratory-scale stirred bacch 
reactor. Ru/C was identified as an active catalyst for the reaction, with 
nearly complete conversion at 100-170° and H pressure 7-14 MPa. 
Selectivity to PG is >90% at 95% lactic acid conversion. 
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The present invention provides a process for production of propylene glycol 
with high yield and selectivity in an aqueous reaction mixture of lactic acid 
and hydrogen with an essentially pure elemental ruthenium 
catalyst on an inert support at elevated pressure and temperature In 
particular, the present invention provides a process wherein the catalyst 
is a ruthenium salt deposited on a microporous support, reduced to 
ruthenium on the support with hydrogen, and oxidized in the 
presence of oxygen to provide a ruthenium oxide surface on the surface of 
the ruthenium metal and wherein the catalyst is maintained in the surface 
oxidized state until it is reduced with hydrogen prior to the 
reaction process. 
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